Aim. The aim of this study was to determine whether there were any differences in intrathecal synthesis of immunoglobulin G (IgG) (IgG index) and number of oligoclonal bands (OCB) among particular types of multiple sclerosis (MS). Methods. 120 cerebrospinal fluid (CSF) samples were examined from 29 clinically isolated syndrome (CIS) patients and 91 MS patients (77 patients with relapsing-remitting MS (RR), 6 patients with primary progressive course of the disease (PP) and 8 patients in secondary progression (SP)); mean age = 42 years (range = 18 to 70 years). Albumin and IgG in serum and CSF was evaluated using nephelometry; an albumin quotient (CSF albumin/serum albumin), an IgG quotient (CSF IgG/serum IgG) and an IgG index (IgG quotient / albumin quotient) were then calculated. OCB were assessed using isoelectric focusing (IEF) on agarose gel, followed by immunoblotting. All patients were evaluated using the Kurtzke Expanded Disability Status Scale (EDSS). Results. No statistically significant differences between the IgG index and OC bands relative to particular types of MS were found. Further, there were no significant correlations between EDSS values and intrathecal synthesis (IgG index: QIgG / Qalbumin) and OC bands.
INTRODUCTION
Multiple sclerosis (MS) is an inflammatory autoimmune disease of the central nervous system (CNS), directed against the myelin sheath, leading to demyelination and axonal loss. The inflammatory reaction involves various components of the immune system: B and T cells, macrophages, cytokines, antibodies and the complement system 1 . Immunoglobulins produced by activated B-lymphocytes are capable of crossing the brain-blood barrier. An elevation of the CSF IgG and the IgG index, and the presence of oligoclonal bands in the CSF are characteristics of MS. However; these findings are not exclusive to MS. OCB can be found in other inflammatory and chronic infections of the CNS. Only 72% of MS patients present with an elevated IgG index and 98% of MS patients have intrathecal OCB, which are not found in serum 2, 3 . The aim of our study was to determine whether there were any differences in intrathecal synthesis (IgG index) and the number of OCB among particular types of MS. The goal was to determine if intrathecal synthesis varies at the onset and in the various stages of MS.
GROUP AND METHODS
We evaluated 120 CSF samples from 29 CIS patients and 91 MS patients. The MS group consisted of 77 patients with relapsing-remitting MS (RR), 6 patients with the primary progressive course of the disease (PP) and 8 patients in secondary progression (SP); mean age = 42 years (range = 18 to 70 years); 89 female and 31 males (Table 1 ). CSF evaluation in MS patients was part of the differential diagnostics process. All patients signed informed consent for a lumbar puncture. A total of 15 ml of CSF was collected in glass tubes (via lumbar puncture using an atraumatic needle) and 15 ml of blood were drawn from each patient. Within 30 min of collection, the CSF was centrifuged (10 min, 1100 g, 4 ºC) and both serum and CSF were deep frozen (-20 ºC) until analysis. The albumin and IgG in serum and CSF were determined in a certificated laboratory with a nephelometry using commercially available kits. The albumin quotient (CSF albumin / serum albumin) was used as a measure of the blood-brain barrier (BBB) integrity in conjunction with the IgG quotient (CSF IgG / serum IgG). The IgG index (IgG quotient / albumin quotient) was used for the determination of intrathecal synthesis. An IgG index value of > 0.7 was taken to indicate the presence of intrathecal IgG synthesis. Oligoclonal IgG bands were assessed in both compartments using isoelectric focusing (IEF) on agarose gels followed by immunoblotting. OCB numbers < 2 were considered negative. The Kurtzke Expanded Disability Status Scale (EDSS) was determined for all participants before the lumbar puncture procedure.
Statistical analysis was completed using SPSS version 15 (SPSS Inc., Chicago, USA). Since the distribution values of evaluated parameters were not normal and there was an apparent presence of outlier values in the data, the non-parametric Kruskal-Wallis test was used for group comparisons. When the Kruskal-Wallis test was significant, the non-parametric Mann-Whitney test was subsequently used for post-hoc comparisons between pairs of evaluated groups. The chi-square test was applied to categorical data. A significance level of P=0.05 was used for all tests.
RESULTS
The CIS patients were significantly younger than the other evaluated groups (P=0.109 to RRSM, P=0.0032 to PP, P=0.0030 to SP, ANOVA and LSD post-hoc test). We found no statistically significant differences between the IgG index and the number of OCB in particular MS types. Only the means and medians of the OCB in PP were higher than in other MS types (mean in PP=13.0, median=12.5; mean in CIS=10.1, median=7.0; mean in RR=8.97, median=8.0; mean in SP=8.88, median=8.0). EDSS in CIS patients was significantly lower than in the other groups. There was no correlation between EDSS values and intrathecal synthesis (IgG index; (QIgG / Qalbumin) and OCB.
DISCUSSION
The discovery of OCB in cerebrospinal fluid (CSF) was a major step forward in the understanding MS and other inflammatory diseases of the CNS. The key observation that led to the discovery of OCB dates to 1942, when Kabat described elevated gamma globulins in the CSF of MS patients. In 1959, Karcher, van Sande and Lowenthal reported that agar electrophoresis could differentiate CSF gamma-globulins from a patient with subacute sclerosing panencephalitis 4, 5 . Since 1986, OCB detection in CSF has been routinely carried out using isoelectric focusing on agarose gel with immunoblotting. OCB assessment in the CSF is currently important in the diagnosis of MS; their presence supports this diagnosis if they are not found in the serum 6 . According to the revised McDonald criteria, the presence of OCB in CSF or IgG index elevation is one of the conditions for a diagnosis of MS (ref. 7 ). In our expectacion, there are not any differences in intrathecal synthesis represented by IgG index and OC bands numbers in the CNS after the first clinical manifestation of MS or in the course or stages of disease developed. The observation confirms the presence of inflammation in the CNS from the onset of disease and throughout the disease process. Higher numbers of OCB in CSF in our group of primary progressive patients was probably an anomaly, perhaps associated with sample size. Koch et al. did not find any differences in the presence or number of CSF OCB between patients with stable RRMS and SP patients experiencing significant exacerbation 8 . In our work from 2008, we have yet to find any correlation between IgG index values and the number of OCB in the CSF of MS patients 3 . As we noted, there was no correlation between levels of disability, as measured using the EDSS, and intrathecal synthesis as an inflammatory marker. These results support the literature that the level of disability is caused by advancing neurodegeneration and axonal loss, but is not due to the intensity of inflammation. Similarly, CIS patients had a lower EDSS score due to their short history with the disease.
CONCLUSION
We found no statistically significant differences between the IgG index and the number of OCB in particular types of MS. There was no correlation between EDSS values and intrathecal synthesis (IgG index: (QIgG / Qalbumin)) and the number of OCB.
